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Question # 1:

Find the characteristic equation and Eigenvalues of the following matrix:
1 -3 3
A=|3 -5 3]

6 —6 4

Solution:

A=13 -5 3
6 —6 4
To find the characteristic equation of the matrix A, lets consider the following

statement:

1 -3 3]

det(Al —A) =0

1 0 0 1 -3 3 A 0 O 1 -3 3
aei(alo 1 05 =5 of)aef[o 2 o[- = 5}
0 011 6 —6 4 0 0 2 6 —6 4

-1 3 -3
det([ -3 145 =3 D ;expand with first row
—6 6 A—4

A-1 3 -3

det([ -3 A+5 -3 D
-6 6 A-—4

O -3 /1+5|

p - 4|_3| 6 A— 4|+( 3)|

=A-1[A+5@A-4) - (=3)(6)] -3[(-3)1—-4) — (=3)(-6)]
+ (=3)[(=3)(6) — (A + 5)(—6)]
=21—1[(A2 =41+ 51—-20) + 18] — 3[(—=31 + 12) — 18]

+ (=3)[(—18) — (=61 — 30)]
=1—1[A%+21-20+18] —3[-31+12—18] + (—=3)[-18 + 64 + 30]
=A1—-1[A%2+21-2] =3[-31-6]+ (=3)[61 + 12]
=2B+22-21—-22-14+24+91+18—-181-36
=A3—-121-16
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det(Al —A) =23 —-12A4—-16=0
AB—121-16=0
A=—4)A*+41+4)=0
A1-—4)=0,22+41+4=0
A=4
Use quadratic formula for the other term:

/1_—41\/42—4.1.4_—410

2 2
Therefore, the eigenvalues of A are A = 4, —2

= -2

Question # 2:

Find the determinant of the given matrix by (a) Cofactor expansion & (b) Arrow
Technique:

3 -4  a
A =|a? 1 2]
2 a—1 4
Solution:
a) Cofactor Expansion:
3 -4 a
det(4) = |a? 1 2|; expand with 1st row
2 a—1 4

1 2 a? 2 a? 1
_3|a—1 4|_(_4)|2 4|+a|2 a—1|
=3[(D*) - @) (a—-D] - (D@ - (2)(2)]

+al(a®*)(a—1) — (1)(2)]
=3[4—-2a+2] — (—4)[4a? — 4] + a[a® — a? — 2]
= 3[-2a + 6] + 4[4a? — 4] + ala® — a® — 2]

=—6a+ 18+ 16a%*—16 +a* —a® - 2a
det(4) = a* —a® + 16a? — 8a + 2 Ans

b) Arrow Technique:

det(4) = |a?

det(4) = [(3x1x4) + (—4%x2x2) + (axa?(a — 1))]
— [(—4%xa?x4) + (3x2(a — 1)) + (ax1x2)]
= [(12) + (-16) + (a*(a — 1))] = [(-16a?) + (6(a — 1)) + 2a)]
=[12-16 + (a* — a®)] — [-164a? + (6a — 6) + 2a]
=[-4+a*—-a®]l - [-16a? + 8a — 6]
=—4+a*—a%+16a’>—-8a+6 = a*—a®+ 16a? —8a + 2 Ans
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